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NATTANAN THANAPONSATE : COST-EFFECTIVENESS ANALYSIS OF
ELECTRIC VEHICLE TRUCKS FOR AUTOMOTIVE PARTS TRANSPORTATION: A CASE
STUDY OF AN AUTOMOTIVE PARTS MANUFACTURING COMPANY. ADVISORY

COMMITTEE: PAIROJ RAOTHANACHONKUN, D.Eng. 2025.

This research entitled "Cost-Effectiveness Analysis of Electric Vehicle Trucks for
Automotive Parts Transportation: A Case Study of an Automotive Parts Manufacturing
Company" aims to evaluate the economic feasibility of using 6-wheel electric trucks for
automotive parts transportation, compared to conventional 6-wheel diesel trucks.
The study uses a case of a manufacturing company located in Amata City Industrial Estate,
Rayong Province, Thailand a region with high logistics activity and a dense supply chain
environment.

The research methodology involves collecting and analyzing operational cost data
for both electric and diesel trucks, covering a total of 42 transportation routes. Key cost
components include fuel or electricity consumption, maintenance, rental fees, and other related
expenditures. The study incorporates a Break-Even Point (BEP) analysis within a 3-year
contractual period to assess the payback period and determine long-term investment viability.

The findings reveal that electric trucks generally incur lower average costs per trip
on most routes, particularly on shorter routes or those with frequent delivery cycles.

In high-efficiency routes, electric trucks offer cost savings of approximately 15-25% per trip
compared to diesel trucks. However, in certain routes such as long-haul deliveries or areas lacking
sufficient charging infrastructure diesel trucks still maintain a slight cost advantage.

The BEP analysis indicates that for suitable routes with regular usage, the initial
investment in electric trucks can be recovered within approximately 2.4 years. Accumulated
monthly cost comparisons show that electric trucks start to outperform diesel trucks in total cost

after 25-30 months of operation, suggesting strong potential for long-term savings. Furthermore,



electric trucks offer environmental benefits including lower greenhouse gas emissions, reduced
air and noise pollution, and the ability to operate efficiently in urban or night-time conditions
aligning with global sustainability goals.

Nonetheless, certain limitations remain, including the high initial investment cost,
limited driving range per charge, and the underdevelopment of charging infrastructure in some
regions. Thus, strategic selection of routes and operational planning is essential for maximizing
the value of electric trucks.

Policy recommendations from this research suggest that government support should
focus on enhancing charging infrastructure within industrial zones, providing financial incentives
such as subsidies or tax benefits for adopting electric logistics fleets, and promoting cleaner
transport alternatives to support Thailand’s transition toward a low-carbon logistics industry.

In conclusion, this study provides empirical evidence and strategic guidance for
logistics managers, transport operators, and policymakers to consider the integration of electric
vehicles in supply chain operations, particularly in the automotive sector, where transportation

efficiency and sustainability are increasingly critical.
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Diesel cost/ Trip = 4,550,361.65 + 3,060 = 1,487.05 11N/ L‘ﬁﬂ’J
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EV AUNUII 16,617,600 D1, T1uudie 12,120 1717
EV Cost/ Trip = 16,617,600 = 12,120 = 1,371.09 119/ thg
Diesel AUNUIIN 785,925.5 UM

Diesel cost/ Trip = 785,925.5 + 12,120 = 64.85 U1/ 1181
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NANIFTUNNN 1
Diesel cost/ Trip = 1,514.93 110/ L‘ﬁﬂ’J
EV Cost/ Trip = 1,371.64 11N/ Lﬁﬂ’J
Saving/ Trip = 1,514.93-1,371.64 = 143.29 110/ L‘ﬁm
nguduail 2
Diesel cost/ Trip = 1,875.00 11N/ L‘ﬁﬂ’s
EV Cost/ Trip = 1,357.35 11N/ Lﬁﬂ’s
Saving/ Trip = 1,875.00-1,357.35 = 517.65 1N/ L‘ﬁﬂ’J
NguIFUMei 3
Diesel cost/ Trip = 1,486.71 11N/ m?im
EV Cost/ Trip = 1,357.35 11N/ L‘ﬁEJ’J
Saving/ Trip = 1,486.71-1,357.35 = 129.36 U1/ lfﬁm
nqudumadi 4
Diesel cost/ Trip = 64.86 U1N/ L‘ﬁEJ’J

EV Cost/ Trip = 1,371.64 U9/ 179

Saving/ Trip = 64.86-1,371.64 = -1,306.78 U/ 181
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NQUIAUNIY 2 4 4

WIN/ 1en) W/ 1en) W/ 1en)
1 1,514.93 1,371.64 143.29
2 1,875.00 1,357.35 517.65
3 1,486.71 1,357.35 129.36

4 64.86 1,371.64 (1,306.78)

Saving per Trip by Route Group (Diesel vs EV)

517.65
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Break-Even Point (BEP) Ain S1uawfennvi lddunusavvessausinn luilumnudunusiu
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v 9 7 vy A ¥y 1 & Ay "y 9
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124 a s A = A A aa
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PM3AIUIN BEP 518nganduma
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nRUIAUNIGN 1
EV Total Cost= 16,617,600 U1
Diesel total cost = 18,360,600 U1
Saving/ Trip = 143.29 1N

EV ﬁﬁ’unu@%’mﬁ@%@u@iﬁ’u (ﬁ’miw%emiémﬁu)
ngudunIad 2
EV Total Cost = 4,154,400 LN
Diesel total cost = 5,740,401.60 V1IN
Saving/ Trip = 517.65 UIN
EV ﬁﬁ’unuﬁﬁn’h@%@u&iﬁ’u (é’umﬁm&iéuﬁ’u)
nguIFUNI 3
EV Total Cost = 4,154,400 LN
Diesel total cost = 4,550,361.65 YN
Saving/ Trip = 129.36 VN
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EV Total Cost = 16,617,600 U1N
Diesel total cost = 785,925.50 U1

Saving/ Trip =-1,306.78 YN
BEP = (16,617,600-785,925.50) = (-1,306.78) = -12,115 tiie (lai@nsoaunuld)
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' AUNUIIN AUNUIIN anuilszndia )

nau y - o4 ANAUYNNY

s saussnaividh | seussnndwa Aol 4
LIEN (ne)
(Wm) (W) (Wm)

1 16,617,600.00 18,360,600.00 143.29 Already cheaper
2 4,154,400.00 5,740,401.60 517.65 Already cheaper
3 4,154,400.00 4,550,361.65 129.36 Already cheaper
4 16,617,600.00 785,925.50 (1,306.78) (12,115.00)
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Month EV (Group 1) [ Diesel (Group 1) EV (Group 2) Diesel (Group 2) EV (Group 3) [ Diesel (Group 3) EV (Group 4) | Diesel (Group 4)
1 461,600 510,017 115,400 159,456 115,400 126,399 461,600 21,831
2 923,200 1,020,034 230,800 318,912 230,800 252,798 923,200 43,662
3 1,384,800 1,630,051 346,200 478,368 346,200 379,197 1,384,800 65,493
4 1,846,400 2,040,068 461,600 637,824 461,600 505,596 1,846,400 87,324
5 2,308,000 2,550,085 577,000 797,280 577,000 631,995 2,308,000 109,155
6 2,769,600 3,060,102 692,400 956,736 692,400 758,394 2,769,600 130,986
7 3,231,200 3,570,119 807,800 1,116,192 807,800 884,793 3,231,200 162,817
8 3,692,800 4,080,136 923,200 1,275,648 923,200 1,011,192 3,692,800 174,648
9 4,154,400 4,590,153 1,038,600 1,435,104 1,038,600 1,137,591 4,154,400 196,479
10 4,616,000 5,100,170 1,154,000 1,594,560 1,154,000 1,263,990 4,616,000 218,310
1" 5,077,600 5,610,187 1,269,400 1,754,016 1,269,400 1,390,389 5,077,600 240,141
12 5,539,200 6,120,204 1,384,800 1,913,472 1,384,800 1,516,788 5,539,200 261,972
13 6,000,800 6,630,221 1,500,200 2,072,928 1,500,200 1,643,187 6,000,800 283,803
14 6,462,400 7,140,238 1,615,600 2,232,384 1,615,600 1,769,586 6,462,400 305,634
15 6,924,000 7,650,255 1,731,000 2,391,840 1,731,000 1,895,985 6,924,000 327,465
16 7,385,600 8,160,272 1,846,400 2,551,296 1,846,400 2,022,384 7,385,600 349,296
28 12,924,800 14,280,476 3,231,200 4,464,768 3,231,200 3,539,172 12,924,800 611,268
29 13,386,400 14,790,493 3,346,600 4,624,224 3,346,600 3,665,571 13,386,400 633,009
30 13,848,000 15,300,510 3,462,000 4,783,680 3,462,000 3,791,970 13,848,000 654,930
31 14,309,600 15,810,527 3,577,400 4,943,136 3,577,400 3,918,369 14,309,600 676,761
32 14,771,200 16,320,544 3,692,800 5,102,592 3,692,800 4,044,768 14,771,200 698,592
33 15,232,800 16,830,561 3,808,200 5,262,048 3,808,200 4,171,167 15,232,800 720,423
34 15,694,400 17,340,578 3,923,600 5,421,504 3,923,600 4,297,566 15,694,400 742,254
35 16,156,000 17,850,595 4,039,000 5,580,960 4,039,000 4,423,965 16,156,000 764,085
36 16,617,600 18,360,612 4,154,400 5,740,416 4,154,400 4,550,364 16,617,600 785916
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